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Background of the Invention 

More and more of the functions of a digital 
cellular system are being implemented in software 
resident within the memory of the mobile station. This 
5 change has - "been accelerated by the increased processing 
and storage capacity of microprocessors. To take 

advantage of this technology the mobile station is 
rapidly becoming an adaptive terminal which allows 
certain of its functions to be reprogrammed for operation 

Q 10 in a wide variety of modes and systems. This will 

in 

m eventually lead to universal global operation for 

f=U cellular telephones having this adaptive capability. 
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Mobile stations of this type will employ a 
15 combination of techniques that include multi-band 
antennas and RF conversion; wideband analog/digital and 
digital/analog conversion and the implementation of 
intermediate frequency, baseband and bitstream processing 
functions in general purpose programmable processors 
20 within the mobile station. Such adaptive terminals are 
now being referred to as a "software radio" and this 
technology is receiving focused development attention, as 
the functionality of mobile cellular stations expands, 
(see "Software Radio Technology Challenges and 
25 Opportunities" , First European Workshop on Software 
Radios, 29 May 1997, Joseph Mitola III) . 



Software radio architectures have emerged, such as 
the systems described in U.S. Patent Nos . 6,185,418 (Feb. 
30 6, 2001); 6,181,734 (Jan. 30, 2001); 6,014,705 (Jan. 11, 
2000); and 6,169,733 (Jan. 2, 2001). A reconf igurable 
adaptive digital radio is described in the '418. In this 
system the communications processing algorithms can be 
modified to provide a flexible communications system. In 



2 



the system of the x 734 patent all processing of 
information for the reception and transmission of signals 
is performed in software. The software for specific 
waveforms is stored or adaptively programmed into the 
5 mobile station. The '705 patent describes a system 
architecture which supports the function of a software 
radio. The mobile station of the '733 patent shows an 
architecture that allows operation on a multi-mode basis. 
The content of these patents are incorporated herein by 
Q 10 reference. 

ifl 
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IP Since as early as 1995 related groups have been 

a 

k £ working on standards which would establish a universal 

5 ™ mobile telecommunications system (UMTS) . One of there 

O 15 priorities is to establish a common global language by 

1*7 which a local base system and a mobile station can 

%f establish the existence and use the capability of 

software radio architecture. (See, "Software Radio: The 
Standards Perspective" , Bill Robinson, Motorola 
2 0 Corporation) . 

As the "software radio" is implemented, the mobile 
station will be faced with the need to adapt its function 
to the modes and functions available in a particular 

25 locality. It is a purpose of this invention to provide a 
system in the signal processor and main controller of a 
mobile station for selecting from the various modes and 
functions available. It is also a function of this 
invention to provide an adaptive matrix which combines 

30 the available modes and functions of the mobile station 
and the local cellular systems. 
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Summary of the Invention 

In accordance with this invention, a mobile station, 
having software radio architecture of the type that 
provides the capability of global usage, is provided with 
a system for selecting among the modes, features and 
services available in the mobile station and supported 
within a particular cellular communications network. The 
network data may be received by querying the Common 
System parameter Channel . Language consistent with 

Universal Mobile Telecommunication Standards are employed 
to collect and compile network characteristic data within 
the memory of the mobile station. These data are 
combined with the universal subscriber data and service 
data resident in the mobile station to generate a matrix 
of available configuration parameters. From this data a 
configuration is selected for operation of the mobile 
station within the network. 

Description of the Drawing 

The subject invention is described in more detail 
below with reference to the drawing in which: 

Figure 1 is a schematic illustration of a cellular 
communication system; 

Figure 2 is a schematic diagram of a mobile station 
having the system of this invention; 

Figure 3 is a block diagram illustrating the 
microprocessor module of this invention; 

Figure 4 is a block diagram illustration the steps 
of the method of this invention; and 



Figure 5 is a table showing the information in an 
illustrative example of a matrix of this invention. 

Detailed Description of the Invention 

As shown in figure 1, the mobile station 1 includes 
a user interface which consists of a keyboard 2, display 
3, control buttons 4, speaker 5 and microphone 6. The 
mobile station 1 is powered by a battery pack 7. The 
user interface is used to input and receive data, voice, 
and text communications processed through a master 
controller 8. 

The mobile station 1 is equipped with a transmitter 
9 and receiver 10 to send and receive data via antenna 11 
over a broadband channel 12 to a base station 13. Base 
station 13 is connected to system control center 14 which 
connects to the local landline based telephone system 15. 
Base station 13 sends data over broad band channel 12 
which includes a Common System Parameter Channel 16. 
This channel sends data constructed in accordance with 
Universal Mobile Telecommunication System (UMTS) 
Standards. This data includes: radio band; access mode; 
service type; QoS, current load, available . system 
features and other system parameters. 

The architecture of a typical mobile station for use 
in a cellular communications network is shown in the 
schematic diagram of figure 2 . A transceiver module 17 
includes transmitter 9 and receiver 10, connected to 
modulator 18 and demodulator 19 respectively. Controller 
8 may be constructed in a single microprocessor chip or a 
series of microprocessor components according to a 
specific design. Controller 8 is the main processor 



which controls all of the functions of the mobile station 
1 and is operably connected to a memory 20. 

The mobile station architecture of figure 2 is only 
shown in a general sense. Appropriate architecture, 
designed to accommodate the adaptive operation of a 
software radio is necessary and may be according to any 
of the systems described in the patents referenced in the 
background . 

The system 21 provides for selection of an 
appropriate configuration amongst the available options 
present in a universal mobile telecommunication system is 
shown in figure 3. The system 21 includes a subscriber 
identification module 22 which may be a combination of a 
read only memory unit (ROM) and a programmable memory 
(PROM) . The ROM is programmed by the manufacturer of the 
mobile station with the basic features and capabilities 
provided by the manufacturer. The PROM would contain 
data programmed, after purchase, by a particular cellular 
phone service at the time of activation. This data would 
be structured to be compatible with appropriate UMTS 
standard. The subscriber identification module 22 would 
contain such data as subscriber identification, security 
parameters, allowed systems, supported features, and 
other supported services. 

A network characteristic module 23 is connected to 
receive and store network parameters available in the 
local cellular network. The module 23 consists of a 
memory unit which is erasable and programmable, for 
example an EPROM. This would allow module 23 to collect 
and store the network data available from network to 
network on the universal system parameter channel. A 



matrix of available dynamic characteristics is compiled 
in an addressable processor 24 from the information 
stored in the memory modules 22 and 23. The available 
data in the matrix may be as shown in figure 5 and such 
data is processed according to predetermined criteria 
which may be set by the user, depending upon the 
particular priority of applications needed. This may be 
accomplished by a dedicated selection processor 25 which 
selects the system configuration for use in a particular 
cellular network. The selection processor 25 will then 
set the configuration and store it in a memory module 26 
for reference by controller 8. 

In operation the system of this invention will store 
user identification, feature capabilities and additional 
operational characteristics of the design of the mobile 
station in subscriber identification module 22. This 
information will be entered by the manufacturer of the 
mobile station 1 prior to delivery to the user. Further 
information and capabilities will be programmed by the 
particular service purchased by the user. Such 
information will also be stored in the subscriber 
identification module 22. As the mobile station travels 
globally it queries information transmitted by the local 
network on the universal system parameter channel and 
compiles the information received into a matrix, an 
example of which is shown in figure 5, arranged for use 
by a processor 25 which may select the most desirable 
configuration, by applying predetermined criteria. The 
criteria may be set by the user and could include cost, 
speed, volume of data, and other factors. Once the 
selection is made the configuration is set for use in the 
operation of the mobile phone using capabilities mutually 
supported by the cellular network and the mobile station. 



In the most basic selection, the available networks 
are surveyed and the mode currently programmed would 
generally be suitable when there is no requirements from 
the user/applicat ion, i.e, when only incoming and 
outgoing traffic need be considered. If there is a 
requirement, for example for videocall, the network would 
be surveyed for QoS/bearer to determine if a particular 
network will support the application. 

It should . be understood that the above description 
of the functional modules as separate elements is for 
convenience of illustration and such elements may 
comprise software algorithms stored in memory and 
executed by a general purpose microprocessor or by 
application specific processor chips without altering the 
scope or structure of the invention. 

In this manner a system for selection is provided to 
facilitate the operation of a mobile station having a 
software radio capability which allows a global 
operation . 
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